Mechanism of fatty acid inhibition of aldosterone synthesis by bovine adrenal glomerulosa cells.
Previous work from this laboratory has suggested that the adrenal glomerulosa is under tonic inhibition by fatty acids. The purpose of the present work was to define the mechanism by which fatty acids inhibit aldosterone synthesis. Experiments with isolated bovine adrenocortical cells showed the following. 1) Fatty acids inhibited angiotensin-II-stimulated and (Bu)2cAMP-stimulated aldosterone synthesis with similar potencies. 2) Inhibition of aldosterone synthesis was highly dependent on fatty acid chain length and degree of unsaturation as well as on configuration of double bonds. Oleic acid was the most potent inhibitor among fatty acids prominent in plasma. 3) Cortisol synthesis was less sensitive to oleic acid inhibition than was aldosterone synthesis. 4) Pregnenolone synthesis by angiotensin-II-stimulated adrenal glomerulosa cells was relatively insensitive to oleic acid. 5) For both glomerulosa and fasciculata cells, cortisol synthesis from 21-deoxycortisol, which requires the participation of P450(21), was relatively insensitive to fatty acids. Cortisol synthesis from corticosterone by fasciculata cells, which requires the participation of P450(17) alpha, was also insensitive to oleic acid. These are microsomal enzymes. 6) In glomerulosa cells, aldosterone synthesis from added corticosterone, which requires the 18-oxidase function of P450(11) beta, a mitochondrial enzyme, was potently inhibited by fatty acids; cortisol synthesis from 11-deoxycortisol by glomerulosa cells, which requires P450(11) beta, was less sensitive to inhibition, and cortisol synthesis from 11-deoxycortisol by fasciculata cells was even less sensitive. 7) Aldosterone synthesis from exogenous 18-hydroxycorticosterone was potently inhibited by oleic acid. Thus, fatty acids are potent inhibitors of the 18-oxidase function of the mitochondrial enzyme P450(11) beta, whereas nonmitochondrial steroidogenic enzymes and the 11-hydroxylase function of P450(11) beta are relatively insensitive to fatty acids. The special sensitivity of aldosterone synthesis to fatty acid inhibition appears to result from the unusual susceptibility of the 18-oxidase function of the mitochondrial steroidogenic enzyme P450(11) beta. This mechanism would allow differential regulation of aldosterone vs. cortisol production by unesterified fatty acids.